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CLAIMS ; 

— 3r^ An — oil - ooolod — electric motor — fof — a — vehicle^ 

comprising: y< 

a motor casing having first and second casipg ends; 

a rotor having a cylindrical rotor core^nd a rotor 
shaft extending through said rotor core, s^fd rotor shaft 
rotatably supported by said motor casing^/^ 

a stator core having a plura>ixy of stator slots and 
a plurality of windings disposed in said stator slots, said 
stator core disposed around ^^aid rotor, said stator core 
having first and second s£ar€or ends; and 

a first oil spf^y nozzle retainer disposed proximate 
said first stator arid and a second oil spray nozzle retainer 
disposed proxiir*ar€e said second stator end, each said first and 
second oil/^pray nozzle retainers having a plurality of 
nozzles^dasposed therein, said nozzles in flow communication 
witpSa. supply of cooling oil for spraying cooling oil onto 
^gaid first and second otator endo. 



20 
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— 2^ The electric vehicle motor of claim 1, furthg j 

comprising a channel disposed in said casing, saidj3h^nnel 
disposed between and in flow communication with^tfte supply of 
cooling oil and said nozzles, said chann^J-^for receiving the 
cooling oil into said teasing and d^3r£vering the cooling oil 




to said nozzles. 



compris 
and 



Th^^lectric vehicle motor of claim 2, further 
and second end bells for enclosing said rotor 
stator core within said casing, said first end bell 
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mechanically affixed to said first casing end and said fir>fet 
oil spray nozzle retainer mechanically affixed to said £irst 
end bell, said second end bell mechanically affixed t6 said 
second casing end and said second oil spray nozzle /retainer 
mechanically affixed to said second end bell, s&ld channel 
disposed longitudinally along the top of saiQ casing and 
further down each said first and second end/ bells and into 
flow communication with each said first and/second oil spray 
nozzle retainers. 
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4. The electric vehicle motor of claim 1, said 
motor having a motor longitudinal central axis, said first oil 
spray nozzle retainer being a circular ring and having a first 
longitudinal central axis, said /second oil spray nozzle 
retainer being a circular ring and having a second 
longitudinal central axis, said /first and second longitudinal 
central axis coincidental with /said motor longitudinal central 



axis, said nozzles 
retainers disposed 
for spraying cool 
stator ends. 




f said fi:rst and second oil spray nozzle 
ound sarid motor longitudinal central axis 
oil >evenly around said first and second 



5. The electric vehicle motor of claim 4, each 
said first and secc/nd oil spray nozzle retainers having nine 
stator nozzles ajld two rotor nozzles, said stator nozzles 
disposed evenly/ around the circumference of said first and 
second oil snray nozzle retainers and positioned to spray 
cooling oil at. an angle relative to said motor longitudinal 
central axiyS, said rotor nozzles positioned to spray cooling 
oil substantially parallel to said motor longitudinal central 
axis. 



3 0 / 6. The electric vehicle motor of claim 5, wherein 

each/ said nozzle sprays cooling oil as a mist having a cone 
she 
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7. The electric vehicle motor of claim 1, s< 
rotor shaft having first and second shaft ends, wherein s^id 
first shaft end extends through said first oil spray/nozzle 
retainer and said second shaft end extends through ^£id second 
oil spray nozzle retainer. 



8. The electric vehicle mo£br of claim 1, said 
rotor shaft having first and secmad shaft ends, further 
comprising first and second ball Jrfearings, said first shaft 
end extending through said first/call bearing and said second 

10 shaft end extending through said second ball bearing, wherein 
said nozzles spray^cooling oil onto said first and second ball 
bearings. /\ 

j\ . . 

9. THe ejrectric vehicle motor of claim 1, wherein 
said rotor core h^s an inner and outer rotor surface, said 

15 rotor core further having a plurality of rotor slots disposed 
around the periphery of said rotor core proximate said outer 
rotor surf^fce, each said rotor slot having a rotor slot 
surf ace ,/said rotor having a conducting metal disposed in each 
said yotor slot, said rotor further having a rotor slot 
2 0 coatdng deposited onto said rotor slot surface of each said 
rotor slot, said coating disposed between said conducting 
v - 1 a nd said rotor olot ourface ^ 



25 



10. The motor of claim 9^wh^in said rotor slot 
coating comprises a^cex^uoi^Hjased^material . 

L x 

*a^T. The motor of claim j^/ir, wherein the principal 
component of said ceramic-based material is selected from the 
group consisting of silicon and germanium. 




-12 . — The mcrto 
metal is die. cast 



id-conducting 



30 13. The motpr^f claim 12, wherein said conducting 

^ / metal is copper.^ 
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14. The motor qf^&i^im 12, wherein said conducting 
metal is aluminux 
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- 15^ An clcotric m o tor for a vehicle, — eemprii 

a motor casing, said motor casing having first/^nd 
second casing ends; 

a rotor having a cylindrical rotor core and/a rotor 
shaft extending through said rotor core, said r^or shaft 
rotatably supported by said motor casing; 

a stator core having a plurality of stator slots and 
a plurality of windings disposed in said sieves, said stator 
core disposed around said rotor; and 

first and second end bells for enclosing said rotor 
and said stator core within said casing./said first end bell 
mechanically affixed to said first casing end, said second end 
bell mechanically affixed to said second casing end, said 
rotor shaft extending through said fiorst and second end bells, 
said first and second end bells comprising a magnesium alloy. 




rtric vehicle motor of claim 15, wherein 
frtiipirises magnesium. 



16. The 
said motor casing c 

17. An di/l-fcool^d electric motor for a vehicle, 
comprising: 

a motor cKsingy^iaving a circumferential inner casing 

surface; 

a rotor having a cylindrical rotor core and a rotor 
shaft extending through said rotor core, said rotor shaft 
rotatably supported by said motor casing; and 

a cylindrical stator core having a plurality of 
stator slots arra a plurality of windings disposed in said 
stator slots, /said stator core disposed around said rotor, 
said stator c/re having a stator outer surface affixed to said 
inner casing surface; 

said motor casing further having a 
circumferential channel disposed around said inner casing 
surface /and in flow communication with a supply of cooling 



# • 
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oil, said motor casing further having a plurality of casing 
grooves cut into and extending longitudinally along said fnner 
casing surface, said casing grooves disposed arourui the 
circumference of said inner casing surface and /in flow 
communication with said channel; and 

said stator core having a plurality of stator 
grooves cut into and extending along said /stator outer 
surface, said stator grooves disposed around thA circumference 
of said stator outer surface and in flow communication with 
said channel, wherein cooling oil flows froWsaid channel and 
into said casing grooves and said stator grooves. 



18. The electric motor of clafim 17, wherein said 
casing grooves and said stator grooves are alternatingly 
positioned around said inner casing surface and said stator 
15 outer surface respectively, such that one of said casing 
grooves is circumf erdntially adjgc:ent one of said stator 
grooves . 
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An oil- 




*ic motor for a vehicle, 



19. 

comprising: 

a motor casirig having a first end; 

a rotor having a Cylindrical rotor core and a rotor 
shaft extending through ^aid rotor core, said rotor core 
having first and second core ends and an outer rotor surface, 
said rotor further havi/g a plurality of rotor slots disposed 
around the periphery at said rotor core proximate said outer 
rotor surface, each ^kid rotor slot having a conducting metal 
disposed therein arid further having an axial channel, said 
rotor shaft comprising a hollow tube rotatably supported by 
said motor casing, said hollow tube having an outer surface 
and an annular/ rotor channel disposed longitudinally along 
said outer surface; 

a /cylindrical stator core having a plurality of 
stator sloths and a plurality of windings disposed in said 
stator slots, said stator core disposed around said rotor; 
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a manifold mechanically affixed to said first ^nd, 
said rotor shaft extending into said manifold, said manifold 
having an inlet in flow communication with a supply of <sooling 
oil and a manifold passage for supplying the coolii>g oil to 
said rotor channel; and 

said rotor core further having a plurality of 
radial passages, each said radial passage in flow 
communication with said rotor channel, one of each said radial 
passages in flow communication with said axial channel of one 
of said rotor slots, wherein cooling oil flows along said 
rotor channel and said radial passages ana into said axial 
channel of said rotor flVlots for contacting said conducting 



metal. 



20. An eleQ 
a motor casi 




vehicle dmve system, comprising: 



a rotor having a cylindrical rotor core and a rotor 
shaft extending through said rotpr core, said rotor shaft 
rotatably supported by said mototf casing; 

a stator core having a /plurality of stator slots and 
a plurality of windings disposed in said slots, said stator 
core disposed around said rot 

cooling means f or/supplying a flow of cooling oil 
onto said stator coil; 

a drive shaft rotatably coupled to said rotor shaft; 
a differential/ mechanically coupled to said drive 
shaft and further coup^4d to an axle for rotating a plurality 
of vehicle wheels. 



21. They6lectric vehicle drive system of claim 20, 
said stator core liaving first and second ends, wherein said 
30 cooling means comprises a first and second oil spray nozzle 
retainer, each leaving a plurality of nozzles disposed therein, 
said rotor shart extending through said first and second oil 
spray nozzle /retainers, said first oil spray nozzle retainer 
disposed proximate said first end and said second oil spray 
35 nozzle retainer disposed proximate said second end, wherein 



